Objective-To describe the incidence and prognosis of wheezing illness from birth to age 33 and the relation of incidence to perinatal, medical, social, environmental, and lifestyle factors.
Introduction
Most epidemiological studies of asthma and other wheezing illnesses have been cross sectional, in which existing (prevalent) cases are compared with healthy subjects. Prevalence is influenced by both incidence and prognosis. Investigation of the causes of disease should ideally focus on new (incident) cases and the healthy population from which they are drawn, whereas factors which influence the persistence of symptoms are of greater relevance to affected people.'
In this paper we describe the pattern of incidence and prognosis of wheezing illness in a large, nationally representative sample of young British adults who have been contacted at intervals since birth.24We also examined the relation of incidence to a range of perinatal, medical, social, environmental, and lifestyle factors.
Subjects and methods
The British national child development study (1958 cohort) is a longitudinal study of all people in England, Scotland, and Wales born during one week, [3] [4] [5] [6] [7] [8] [9] March 1958. It started as a study of perinatal morbidity and mortality' and subsequently included immigrants with the same birth dates. The cohort was followed up at ages 7, 11, and 16 by parental interview and examination by school medical officers.6 7 Cohort members were interviewed at ages 23 and 33.8 At ages 7, 11, 16 , and 23 questions were asked relating to a history of asthma or wheezy bronchitis. At age 33 a more inclusive question was asked, referring to a history of wheezing, irrespective of diagnosis, and respondents were asked if they had ever had asthma (see appendix).
The incidence of wheezing illness was assessed over three periods: birth to 7,8 to 16, and 17 to 33 years. As in previous reports, 24 we considered incident cases to be subjects without a history of asthma or wheezy bronchitis at all previous follow ups whose parents reported that they had ever had asthma or wheezy bronchitis at ages 7, 11, and 16; subjects who reported asthma or wheezy bronchitis since their 16th birthday at age 23; or subjects who reported having ever had asthma or wheezing, or both, at age 33. Subjects with a history of asthma or wheezy bronchitis at previous follow ups were excluded from the denominator for the second and third periods.
Persistence of wheezing at each follow up was assessed by responses indicating one or more attacks of asthma or wheezy bronchitis in the previous year at ages 7, 11, 16 , and 23 and by a report of wheezing or whistling in the chest in the previous year at age 33 . There was no specific inquiry about attacks of asthma in the previous year at age 33 .
The association of incidence with a wide range of perinatal, medical, social, environmental, and lifestyle variables was assessed by cross tabulation and multiple logistic regression using SAS.9
Results Originally, 17 414 births were included in the 1958 perinatal mortality survey, and a further 1145 subjects were included subsequently. At age 7, 14 571 (79% of 18 559) contributed information on asthma and bronchitis with wheezing. A history of wheezing illness at ages 7, 11, 16, 23, and 33 was available for 5801 subjects (31% of 18 559), including 1046 with a history of asthma or wheezy bronchitis by the age of 7. Information on the occurrence of wheezing attacks in the previous year was complete at each follow up for 880 of these subjects (84% of 1046). Table 1 shows the incidence and prognosis of wheezing illness in the group with complete linked data and the corresponding values calculated using all available information.2 The estimates differ only slightly, suggesting minimal bias due to sample attrition.
INCIDENCE
We examined the relation between incidence of asthma or wheezing in each of the follow up periods, and a range of perinatal, medical, social, environmental, and lifestyle variables summarised in the box. A full set of tabulations, based on the linked dataset, is available from us on request. Perinatal, medical, social, and lifestyle variables that were significantly related (at the 5% level) to incidence in one or more periods were included in multiple logistic regression models, as shown in table 2. Housing tenure was excluded because of its close association with father's social class.
Incidence during childhood was strongly and independently associated with pneumonia, hay fever, and eczema. There were weaker independent associations (P<0.05) with male sex, third trimester antenatal haemorrhage, Active smoking was strongly associated with adult onset wheezing. There was evidence of a dose-response relation, both with duration of smoking (table 2) and with amount smoked (table 3) . Smoking as an adult was weakly associated with wheezing in childhood (table 3) , suggesting little selective uptake or avoidance of smoking by previously wheezy children. Incidence from age 17 to 33 was also strongly associated with a history of hay fever. There were weaker independent associations (P<0.05) with female sex, maternal albuminuria during pregnancy, maternal smoking, and a history of migraine or eczema (table 2). Variation in incidence in adult onset wheezing with social class was highly confounded by smoking and disappeared after mutual adjustment. The independent associations of asthma incidence with birth order, gestational age, periodic vomiting, and paternal smoking were not significant at the 5% level (table 2) .
MODIFICATION OF EFFECT BY ATOPY
Interactions were examined between atopic history (defined as a report of hay fever, allergic rhinitis, or eczema at one or more follow ups) and all variables with one or more significant associations shown in table 2. Few interactions were significant at the 5% level, and these are shown in table 3.
Sex differences in incidence during childhood were more obvious in the atopic group (P=0.001 in test for interaction), whereas the associations of abdominal pain with childhood wheezing (P<0.02) and migraine with wheezing of later onset (P<0.001) were largely restricted to the non-atopic group. Maternal smoking during pregnancy was associated with an increased risk of childhood wheezing among non-atopic subjects but a slightly decreased risk among atopic subjects (P<0.0 1 in test for interaction). Active smoking increased the risk of adult onset wheezing in both atopic and non-atopic subjects, but both the relative and excess risk were greater in the non-atopic group (P<0.002). Figure 1 shows the prognosis for children who developed asthma or wheezy bronchitis before the 7 year follow up. Each symbol represents 1% of this linked dataset of 880 subjects, and the natural course for each 1% subsample can be followed vertically on the diagram. One half of these children with a history of early wheezing illness were still affected in the previous year at age 7, but more than two thirds of them experienced no attacks at age 11. On the other hand, some children who had apparently outgrown their wheezing tendency at age 7 later developed further wheezing episodes. Over half (57% (138/241)) of the subjects who wheezed before the age of 7 years and reported wheezing in the previous year at the age of 33 had been free of attacks for seven years from the age of 16 to 23.
PROGNOSIS
When interviewed at age 23, 1303 subjects with a history of wheezing illness from birth to age 16 denied attacks of asthma or wheezy bronchitis since their 16th birthday. To assess whether this group reported an excess of wheezing at age 33, they were compared with 3928 subjects with no history of asthma or wheezy bronchitis at any follow up to the age of 23 inclusive (table 4) . In both groups, the prevalence of wheezing in the previous year at the age of 33 was strongly related to both atopy and cigarette smoking, but smoking was a more important risk factor for adult wheezing among non-atopic subjects (P<0.001 in test for interaction). Independent of these factors, the group who seemed to have outgrown their childhood wheezing tendency by Variables analysed in relation to incidence of wheezing illness* at ages 0-7, We were particularly interested in the relation of asthma incidence to perinatal risk factors for wheezing or allergy-namely, maternal age," 16 parity," " birth weight,'6 18 premature delivery,'92' birth weight for gestation, and breast feeding.22 None emerged as significant independent risk factors, but unexpected associations were found with antenatal haemorrhage and maternal albuminuria. These deserve further investigation: antenatal haemorrhage has been associated with maternal smoking. 23 Our results confirm the strong association of asthma incidence with hay fever and eczema,4 but they also Key messages * About half of British people born in 1958 experienced one or more episodes of wheezing illness by 33 years of age. Less than two thirds of these recalled wheezing when interviewed at age 33. * Incidence of wheezing illness at all ages was strongly and consistently related to a history of hay fever or eczema (atopy). Associations with maternal smoking during pregnancy, abdominal pain, and migraine were largely confined to those without atopy * Active smoking was a powerful and potentially avoidable risk factor for wheeze starting in adult life among both atopic and non-atopic subjects * A quarter of the children with a history of asthma or wheezy bronchitis by age 7 reported wheeze in the past year at age 33 * Recurrence of wheezing after prolonged remission during late adolescence was strongly associated with atopy and cigarette smoking.
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